Abstract. 2014 Using the direct flexoelectric effect in an hybrid (homeotropic-planar) nematic cell, we have measured the bulk flexoelectric coefficient e* for two cyanobiphenyl compounds, 8CB and 8OCB. For 8CB, the flexo coefficient is comparable in sign and magnitude with that of MBBA, i.e. e* ~ + 10-4 cgs. 8OCB presents an anomalously large and negative e* ~ -5 x 10-4 cgs. The small influence of the cyano group can be explained by molecular pairing. The large effect from the oxygen is interpretated by a coupling between the macroscopic bend distortion and conformations of the alkoxy chains, i.e. as conformational (dipolar) flexoelectricity. The temperature dependence of e* shows an unexpected proportionality to the nematic order parameter S. This may be related to the steric constraint, from the rigid rod cores, on the entropy of the alkoxychains.
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I. Dozov Our experimental set up has already been described [4] . A nematic cell with antagonistic (planar and homeotropic) anchoring is submitted to an electric field E parallel to the plates and perpendicular to the nematic director. The DC electric field induces a torque on the bend splayed nematic texture, and creates a twist which is measured by the observed rotation of polarized light propagating through the sample. The experiment gives the ratio ~e~/K of the flexoelectric coefficient to an effective Frank curvature elastic constant K for the splay bend cell.
We have plotted on figure 1 the observed optical texture twist 0, versus the applied electric field, for the two compounds 8CB (curve a) and 80CB (curve b). [5] from the C = N group, and a tendency to form antiferroelectric pairs, in the smectic A phase, where they build layers with a thickness 1.4 times the molecular length [6] . The only electric difference between these molecules comes from the oxygen dipole P, of the order of 1.25 Debye [5] , which gives both longitudinal and transverse contributions. We must attribute the large increase (and sign change) of e*/K in going from 8CB to 80CB to a large dipolar contribution from the oxygens. To explain the relatively small influence of the large CN dipoles on the flexo coefficient, we assume that 8CB and 80CB form also antiferroelectric pairs in the nematic phase. For these pairs, the longitudinal components of the oxygen dipoles cancel each other. The transverse components cancel also on the average in a non distorted texture. In the presence of a macroscopic bend, the alkoxychain conformations which fit the director curvature are favoured, and the transverse oxygen dipoles become correlated. We visualize the 80CB molecule, of length m -30 A, as a rigid rod, the cyanobiphenyl group, and a flexible tail, the octyl chain, rotating around the oxygen, on a cone of half angle cx '" 600, centred along the rigid core. The maximum transverse molecular polarization is of the order of P for a molecular bend", a Jm. Calling V -300 A3 the mean molecular volume, this results in a bend flexo coefficient Neglecting the contribution to the splay constant e1 coming from the molecules oriented transverse to the director, and using the relationship [4] e* = e1 -e3, we get an estimate of e* of the right sign (negative) and of the right order of magnitude. We can on the other hand calculate el and e3 for 80CB from our measurement of e* and the data of reference 3, giving for the same temperature ei + e3 I = 5 x 10-4 cgs. Taking K ~ K2 N 3 x 10-' cgs, we obtain e* = To further verify our interpretation, we have studied the temperature dependence of the bulk flexoelectric coefficient e*, by measuring the slope of the ljJ(E) curve versus temperature. Our data are plotted on figure 2, for two samples of thicknesses d = 15 ~m and 33 Jln1. We observe a large temperature effect, e*/K decreasing by a factor 5 from the T ~ down to T ~ -T N 15 ~C. For comparison, we have also measured by the same technique e*/K for MBBA. In this latter compound, the temperature effect is very weak and compares with the experimental uncertainty.
As K varies as S 2, the data for 80CB show clearly that e* is not proportional to S 2, as one would predict from the Bordeaux Group analysis [3] . To check the possible dependence of e* on S, we have measured, on the same cell, the magnetic Freedericksz critical field ~1~, by placing the sample inside a magnet H is aligned in the same direction as E, in the previous experiment, i.e. H is perpendicular to the rubbed direction. One can show [7] that the elastic energy density for a twist 0 is the same for the flexoelectric and the magnetic induced distortion. He is then given by the relationship Xa H~ -K(7r/J)~. H; is proportional to K/~, i.e. to S. Using the K/xa values from He and the estimated value xa/S = 2 x 10-' cgs (the right figure for MBBA), we can plot (Fig. 3) [3] that the flexo coefficient was more S-like than S 2-like. For 8CB, the observed effect is so weak compared to the quadratic dielectric distortion that we have not been able to measure a well defined temperature dependence.
We must try to understand why an almost purely dipolar flexoelectric effect depends linearly (and not quadratically) on the nematic order parameter S. The predicted 82 law for e* comes from the anisotropic Van [ 1 ] ) induced by the mechanical distortion. This conformational flexoelectric polarization in nematics was previously discussed by Derjanski [8] , but considered as inefficient for paraazoxyanisole, which has very short (methyloxy) end chains. In most of the nematic range, the bulk flexo coefficient e* in 80CB shows a linear dependence on the nematic parameter. We interpretate this anomalous behaviour by relating the orientation of the oxygen dipole responsible for the flexoelectricity, to a simple change in entropy of the octyl chain constraint by the nematically ordered molecular rigid cores. This steric interaction is reminiscent of an old proposal by Straley [9] , but applied here to non rigid molecules. Finally, we can remark that the large flexo coefficient recently observed in discotic materials [10] could have a dipolar origin since the end chains of the used triphenylene discotic molecules are alkoxy chains.
